



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































1V G LEVEL

35°¢

OoOoOoOoONn

147

OO0

55¢

6T

700G

FLPR
FLPT

21 LOADS DATE = 82251

CONTINUE
GUID=SLPR(I)*=COSCACI))
IF (I «tfe 1) GO TO 20C
IFCLC(]) oGTe B/24) GO TO 400
B2=(0(I)+GCI-1)) /2 *ALEN(I-1)+B2
GO TO 24¢
CUGNTINUE
B4z (Q(IN+QCI-1))/2«#ALEN(I=1)+B4
CUNTINUE

FLUID LOAD
FLUID NORMAL PRESSURE
FLUID TANGENTIAL PRESSURE

FLPECI)I=(FS=(Y(I)*TH/2¢2COSCACI))) ) *GAMAF/144(020Ce0%(~140)
IF (FLPR(I) «GTe 0e8) FLPRC(ID=CWO
FLPT(I)=0e0

PREACTCT) = €40

TCID)=FLPR(I)*CCSCACI))

LF = RADI2/RADM2

IFCACI) oGTe (PI-ATANCU/V))) GO TO 187
IFCACI) oGTe ATANCU/V)) LF=RADI1/RADM1
CONTINUE

FLPRCI)=FLPR (1) 2LF
BT=(T(I)+T(I=1))/2*ALENCI=1)%F+R?
CONTINUE

ADJUST SOIL AND FLUID PRESSURES FCR BALAMCE

IF (¥ +ERe 343) 60 TO 55¢
ES=B2/W 2.

BPe=R4#(=2.C) /W
PRBOT==R7/R3I/7CC+D)

DO S00 u=14937

IF (AGJ) «GTe (B/2.)) GO TO 600
SLPR(U)=SLPR(J) /BS
PREACT(UI=PROT®{COS(ACJI*PI/R))
SCJI=PREACT(JI®COS(ACY))

60 TO 7¢h

CONTINUE

SLPR(J) =SLPR(J)/BG

CONTINUE

IF (J «EGe 1360 TO 500

IF (A(J) «GTe B/24) GO TO SO0
B8=(StJ)+S(U=1))/2+*ALEN(J=1)+B8
CONT INUE

IF (E7 o«KEe £) F1l==BB/B7

DO 1300 K=1437

FLPR(K) =FLPR{K)+FREACT(K)/F1

H-77

18/44/55

04860
24870
D4880

04500
04510
04520
74930
64940
04960
04971
04572

84980
049540
25000
05001
8501¢C
g502¢

0505(
8506¢
0507¢
05080

0508¢

0511¢
0512¢
0513¢
0514¢
0516(
0517¢
0518¢(
0519¢
05206¢
0521¢(
0522¢
0523¢
0524¢
8525¢
05261
0527¢
0528t
8529(
0550¢(
0531¢
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LEVEL 2t ; LOADS DATE = 82251 18/744/55

1305 COMTINUE
IF (IDRUG oLTe 2) 50 TO 2000
o
o PRINT LOARS TARLE
o
WRITE(6499)
99 FORMAT(1H1)
WRITFE(641407)
1430 FORMBAT(/// ¢57%e 36HLOADS AT EACH JDINTe KIPS/IN/FOOT )
WRITE(E¢150)
1500 FORMATCR/X94HDEAD92RX 94 HSOTIL 928X e SHFLUID)
YWRITO(E 91558)
1550 FORMAT(12XgRHDEG FROM ¢5X 924 (1H=) 99X ¢24 (1H=) 99X 424 (1H=) )
WRITFCE91607)
1600 FORMATCEX91HI o5 X 98HVERTICAL 98X 96HRADTIALSX9o4HTANG 92 (14X 9 6HRADIAL,
1 OSXe4HTANG ) )
WRITE(E 91700 (1 oDEGCI IoDLPRIID 4 DLPTCI)¢SLPRCTIIGSLPTC(INSFLPR(I)
IFLPT(I)y I=1437)
17008 FORMATI(SY ¢I2 97X oF8efig8XeF124693N9F12e6e6XeF 12 93X9F12e646X
1F12 693X 9F126)
3500 CONTINUE
IF CIDRUG «LTe 1 )Y GC TO 48026
WRITECE91805) Pu
1840 FORMAT(/// 914HD FPIPE WEIGHT=4F9e391%H KIPS/FQCT )
WRITECH 919801 ¥
1900 FORMAT(/e14HT SOIL WEIGHT=¢F9+43410K KIPS/FOOT )
BITHMP = =240#R7
WRITF €L ¢2C000) RT7TMP
2000 FORMATC(/ 91I5H" FLUID WEIGHT=4F9+43410H KIPS/FNOT )
4300 CONTINUE
RETURN
END

88461

05481
65490

55519

65530

05570
95580
n5590



IV ¢ Ltever 21 STIFF DATE = 8

OO0

SURROUTINE STIFF
CALCULATES MEMBER STIFFMESS SURMATRICES

COMPMONIPROF/STOTZT)I $CO(3TI9ALENCSET)
COMMONARSCALE/DUM(SY 9 THeDUMMC21) +ECONeD(2)
COMMON/TISCALE/IDPUGGIPATH
COMMONZCONST/KI (Ze3423F) 4K2(Z93436)sK12(2+3436)
COUBRLE PRECISION Kle K24 K124 MI

AREAz124»TH
MI=TH2e3

00 170 T=z1436
Cl=ECUNARLENCL)
Co=MI/ALENCI) 2=2
Al=Cle(COCI I 242 %2REA+124%STCI)%22»C2)
A2=CIS(STICI) #4222 ARE A+ 124 #C0C(I)*222aL2)
AZ=C1laSILIY*COCT) 2 (AREA124%(2)
A4z€ o+STUIYXECCN2C2
ABzAG/STCTICOC]TY)
Bozd ant T #(C1
K101algI)=A1
K2(1lsly1)=A1
K12(1leleld =41
K1€Lle2412=A3
Ki1€zZeleI¥z=AZ
K2{14241)=A3
K2{2+1y 13=A3
K12(1e241)==43
Kl2(Z2eleId==43
Kl{1+391)==44
Ki(3sleld==A4

K12 (142412 ==44
K1{2s2413z2A2
K242 4624 1)=42

K12( 2420 1)==p2
K1(243¢11=25
Kl1(3¢2¢1)245
K12{2¢3+1)=AS
K2(2¢3eI3z==40
K2(39241)==45

K12 (3929 1) ==4%
K1{343+1)=46
K2¢39391)=46
K12(343413=05%A%
K2€C14341)=24
K2(5¢le1)=44
K12(341lal)=r4a

Ny

%]

H-79

18444155

£5630
#5632

5640
056580
"S660
N568¢C

0870¢C
0571¢
2578°0
8579¢C
2580¢
0581¢€
£582¢
¢583¢
G584 ¢
f585¢C
g586¢C

0588¢

8593¢

059 Tt



1v 6 LEVEL 21 STIFF DATE = 82251 18/44/55
1o¢ COMT INVE o : 06064
208 CONTINUE 0612
RETURN S ' o 0613
END : ' : ‘ ’ 0614
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IV 6 LEVEL 21 © LDFATR DATE = 82251 18744455

SUBRCUTINE LDMATR(P4PT4K) 06180

c i

C FOR EACH LDADING CONDITICNs LDMATR GENERATES THE LOAD MATRICES

C FOR EACH JQINT FROM THE MEMBER PROPERTIES AND THE RADIAL AND

C  TANGENTIAL PRESSURESs THE LDMATR VALUESs REPRESEMNT THE REACTIONS.

c AT EACH END OF A MEMBER DUE TO THE APPLIED LOADS

c :

o
DIMENSICN PU27)4PT(3T) Qalea
COMMON/PROP/SIC37)4COC37)I4ALENC3T) 0620
COMMOR/LUAD/FIt3 95936 4F2(393436) : 06210
DCUBLE PRECISION Fly F24 Cls C2 :

c
DO 100 T=1436 ' 0623¢
C1=STICIY#ALENCI) 0624¢(
C2=COCI)»ALENCI) ‘ 06250
F1C01aKeI)=C1/(=2C0a) % TaaP(I)4342aP(I141))~C2/8e2(3,#PT(I)+ 0627¢
1PTCI+1)) 8628¢C
FLO29Ke 11202720 a2 {Te*F(TI+3e2PC([41))=C1l/Ben(Za*PICII+PT(I+1)) 0629
F1C3sKe IV=ALENCII®*2/60 % (3e*P(I)42+%P(1+1)) 0630
F2U1leKaI)TCL/(=20e) % (342P (1) 47e#P(I+1))=C2/8+#(PT(I)+ 0631
13,#PT(I+1)) 0632
FRU2yKyI)=C2/20 4% 3a#P (1) 47 a#PC1¢1))=C1/Ba(PT(I)43,2PT(I+1)) 0633
F2l3eKe I)ZALENCII®N*2/60e 0% (24#P(I)+2e2P(141))%(=140) assqg

16¢  CONTINUE 0635(

RETURN -Q2§§%
END 0637¢
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1v 6 LEVEL -21 RECUR DATE = B2252 12734/24

OO0 000

1¢r

460

500

AUD

SUBRCUTINE RECUR

ASSUMES THRAT JOINT I1(INVERT) IS FIXED AND JOINT 27(CROL%) ONLY
DEFLECTS 1% THE Y-DIRECTIONS GIVEN THESE BCUNDARY CONCITIONS AND
THE LOAD AND STIFFNESS MATRICES THE DEFLECTION AT JOINT 37 IS
CALCULATED AND aALL OTHER JOINT ¥ey DEFLECTIONS AMD ROTATICNS

ARE SOLVED RECURSIVELY. , '

A PRIMTOUT OF THIS INFORMATION IS aAvallABLE WITH AN IDRUS VALUE
EQUAL T0.3.

COMMON/LISCALE/ZIDRBUGSIPATH

COMMON/CONST/RI(3+423943€)9K20393436) 4¥12(343426)
COMMUN/LOAD/FIC393436)eF2(343436)

COMMON/DISP/UNC393437)

DOUBLE PRECISICM Klg K2 K129 Fle F2y KI2T(32932)

DOUBLE PRECISION UNe PU343¢27)e0€392¢37340(2)4A(343)4B(543),
1C€3 4 3)

DO 100 JI=142

DO 170 Jzle3
ACLoaUITK2(Tedel)+K1(T s}
ClTaU)=F2¢(Tedel)+F1(T4Je2)
COMNTINUE

CALL MATINV(L.R)

CALL MATHPY(RWK12(12142)¢P(19142))
CALL MATHMPY(B4Coltlel4s2)}

D0 200 L=X42¢

DO 350 I=z143

DO 370 J=le3
K12T(JeIV=K12(I s Jal=1)

COMTINUF

CALL MATMPY(KIZ2T4P(1lelel=1)48)

DO 470 I=143

DO 420 J=143

AlIed)l = K2€(Iedebl=1) = A(Igd) + KItTIeJdsl)
CONTIXRUE

CALL MATINV(A4R)

Call MATMPY(KI1IZ2TeR{1le19L=1),4C)

DO S70 I=z143

DO 570 J=143

CCIgJ) = F2Cledal=1) = C(Isd) + Fl(Isdsl)
CONTINUE

CALL MATMPY(ESCoeQ(1a14lL))

IF (L +EQ« 386)G0 TO 6150

CALL MATHPY(RWK12(1414L)sP{1a1sL))
GO TG 200

COMTINUE

366410

0643¢C
0642¢C
0644C
36450

ge48¢

g650¢
06510
8652¢
0653¢
1654 ¢(
0655¢(
0656¢
0657(
0659¢
0660(
366110
86620
0663¢(
9664(
0665¢
96660

0668¢C
0669¢
G670C
g671¢C
pe7T2¢

0674¢(
0675¢
6676¢(
0677¢
8678¢
0679¢(
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IV 6 LEVEL 21 RECUR DATE = 82252 12734724
DE13=K12(1424L) 80
C(2)=K12¢2924L) 5681
DEII=KI2(T+424L) 36821
CALL MATXCN(DsR+F(141436)) 066831

2ag COMTINUE Q6841
DO TC0 K=143 06861

UMNCL oK e37)20400D0

UNCZ4Ka37)=0e30C

UMH(2 3Ke STITUK2(2 01 436)20C1 4K 436) = K2(2+43336)3%Q{34K936) +
KZ2C242+36) 201 24Ke36) + F2U2.Ke36) ¥} /
(K2 (241 92361 2P (1 41436) = H2{24395E)2%F(341436) +
KU 2424363 %€1 4000 + P(2414363 ) )

UN{1Kel)=Tal80

UNE29Kel)=0, 00D

UN(3eKgl)=CalDE

MY

UNCI1eKe38)o=P(131e36)UNL(2eK 937240 €1 4K 436) 7692¢(
UN{Z 4K o 361 z=P 2 81926 ) PUNC29eK 9371 +0 (24K e36) 6693¢
UN(Z 4K 35) =P 341¢36)2UN(24Ke37)+40(34K 4356 06941
7586 CONTINUE 6951
L=3% 0696t
1060 CONTINUE 0697¢
CALL MATHPY(PLlelel)sUN(lelal+1)e4) 0698¢
DO B20 13143 £6E99¢
na &4 Jg=1el 700t
UNCTeJdo L) =0 CTedald =ATTed) ‘ 0rgie
RLG CONTINUE aTh2¢
L=tL=-1 nTnaL
TFUL «GEe 2) GO TOQ 10828 o704¢
IFCINBUG «LTs 3) GO TO 2500 37085¢
C
c ERITES DISPLACEMENTS 07052
C
WRITE(E499) 07661
49 FURMAT(IHL)Y
KRITECG« 20002 c708¢(
“RITE(E42301) 07081
aRITELE 2002 n708:
D 1200 L=193543 0709¢
LITH#P = L+1
L2TMP = L+2
WRITE(6E92100)LeL1TMP4L2TMP
DO 1230 I=1+3 0711¢
GO TGO (11412413)4] 07111
11 WRITF (A1) C(UMETodolYod=1a3) ot UNETadal+1)ed=192 o (UNCTosdol +2) 0712¢(
T+d=143) nT13¢
GO T3 1210 n17131
12 WRITE(A 92X UNIT ool o=l a3l q(UNCTodel+1)ad=192)sCUN(TIgdsl+2) 07137

1ed=143) 847132



1v 6 LEVEL 21 RECUR DATE = 82252 12734724
GO YO 1280 07134
13 WRITECO e3P AUNCI ool Y od=193) 0 (UNCT ool +1)eJd=1s3)sCUNTTodel+2) 07135
led=143) 27126
1202 COMTINUE : 87140
WRITECE642003) ¢CUN(Ieda3T7)ed=193)s1=1+3) 07150

2003 FORMAT(EX 98K ELEMENTBXe2HI7e/92Xe*XP 93X e3(E12+542X) 9/
12Xa* Y ¥4 3Xe3€E 12592 XY 0F91Xe PROT® 92X 93¢E124592X))
2U00 FORMAT(//451%e22HDISPLACEMENTSy INCHES s/ 671780
2301 FORMAT(23Xe7hLOADINGy 32X 9 THLOADING¢Z1X o THLOADING) 17171
2002 FORMATIIAX 9% 1% 11Xe"2% 1 1Xe%3%414Xa%1%411Xe*%2%9SX4%3%y
114X 9 %1% 411Xe*2%911Xe*¥3%4/)

2100 FORMATIAX98H ELEMENTo8XeI2+38Xe12438X412) G6718¢
1 FORMATU(2X e * X * 45X g3E12e542X03E12e5e2X93E12e5)
2 FORMAT (22X oY ? oS X 930125 ¢2X03E12 452X ¢3E1245)
3 FORMATCIXePROTY 94X a3F 12.542Xe3E12+5¢2X83F12.5)
2%83 CONTINUE 8720¢C
RETURN 5721¢

END n722¢



Iv 6 LEVEL

OO O0M

184

390
20e

740

840

51 PELCT T pATE Sazass

SURROUTINE REACT

COMMUN/REACTI/ZR (34342} ,
COMMON/ZDESIGN/DM5)«DP(5)4DVI5) s VLOC(5)
CUMMON/ZUONST/KI (3430361 9K2(343936)9K12(343436)
COMMON/ZDISP/UN(343437)
COMMONZLOAD/FLIUZ93936)9F2(343436)
COMMNN/TSCALE/TDBUGIPATH

DOUBLE PRECISION Kls K29 K12y Fly F2y UN
DOUBLE PRECISION ReT(393)9BEI43)eC0(343)

CALL MATMPY(K12(1919129UME19192)4B)
DO 180 I=140

DO 170 J=1e3
REYoudeld=B(Tou)=Fl€¢TgJel}

CONMTINUE

DO 200 Iz1e342

T(le1)z=K1Z2¢14)e3F)
T(122)zsK12(241436)
TC1l43)=%12(3<1e36)

T(201)=0.0D0

T(2e2)=0.000

T(2+43)=14008

T€3413=6,0D0

T(o42)=G600N

T(343)=54000

CALL MATMPY(ToUN(lely2634C)

DO 320 Jd=14¢3

R€Toude2) = Clled) = F2(Todoe36) + K2(I92936)2UN(24Je37)
CONTINUE

CONTINUE

DMU1II=R€3¢9141)+4R(34241)
DPE1)=R{Ie1e1)+R (1421

IF (DABSCOMU1)+R(3e341)) oLTe ABS(DM(1))) GO TO 700
DMC1)=DM(1)+R (T ¢ 341)
DPE1)=DPL1IY+R(1 4341}
DMIS)==R(34142)=R(3424+2)
DPES)IZR(191e2)+R(1924¢2)

IF (DABS(DMUtS51~R€34342)) oLTs ABS(DM(5))) GO TC 800
DM(S)IZDM(S5)=R(3432)
DPIS)-DP (B )I+R(14342)

CONTINUE

DO 801 J=14+3

R{3eJel2) = =RtI¢Je2)

H-85

© 12734724

CALCULATES THE MOMENTS, TRRUSTS AND SHEARS AT JOINT 1 CINVERT) .AND
JOINT 3T(CRCWN)

08370

0R3ARC0
9839¢
0840¢
g8841c
0842¢

0846¢
68a7¢(
g848¢
0849¢(
0856¢
0851¢
6852(
085 3¢
0854(

0856¢
8857¢(

0859¢
0860¢
0861¢
0862(

0864¢C
0865¢
0866(
0867C

06869¢C
0870¢
0871t
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1y 2 LEVEL 29 PEAET R o

T 801 CONTINUE
RETURN 08621
END 0883



)

v

Loy

LEVEL 21 THSHMO DATE = ga282 12434724

OGO OO0 OGO 00n

99

L3
3

H-87

SUBROUTINE THSH*O

CALCULATES THE INTERNAL THRUSTSe SHEARS AND MOMENTS AT EACH END OF
EACH MEMPRER
PYM1 REPRESENTS THE FORCES AT THE LEFT END 2F A MEMEER
PVYM2 REPRFSENTS THE FOURCES AT THE RIGHT END OF A MEMBER
PVits(XsYeZ) X REFERS TU THE Py V TR M FOR Xz14243 PESPECTIVELY
Y REFERS TC THE LCADING CCNDITICN
Z REFERS TO THE EZLEMENT
A PRIMTOUT OF THE SERVICE LOAD FORCES IS AVAILABLE WITH AN IDRUG
VALUE GREATER THaAN 1

CUMMUONFPROP/ZSTIZITIZCOLITYGALEN(3TY
CUMMONZLCADZFI1C(393936)9F2(34343¢8)

COMMON/ZTISCALEFIDRUGSTPATH
COMMORZCONST/KYI (392 4B6) 9 K20 593036)¢K1I2€3434361)
COMMON/DISP/UNI393437)

COMMONZ/PYM/PYMI (393 9F6) +PVM2(I43436)

DOUBLE PRECISION Kly K24 K12¢ K12T(€3s3)s PVM1g PUYM2y UNoFleF2

DOUBLE PRECISION T(393)4D(3¢3)19R(39319F (393146 (393)95(393)eW(343)

COMMON/REACTI/REAC(34242)
DCUBLE PRECISION A(3)4REAC

IF (IDEUG «LTs 2) GO TO 2
WRITE(E +99)

FORMAT(1H1)

WRITELG 4600

CUMTINUE

DEG = 042

DO 270 121436

TC1y1)=C0CT)

T€142)=81¢I)

T143)=04000

T(241) = =SICD)

T€¢242)=C0CT)

T(243)204000

T(341)=0,0D0

T(3,2)=04009

T(343)=1.0D0

OGN 300 L=143

DO 300 M=143

K12T(Mel) = KI2(LoMyI)

CONTINUE

CALL MATMPY(K1(191eI3gUNClel9I)40)
CALL MATMPY(KI2(19leIVtsUN(LIolgT+1)4E)
CALL MATMPY(K12T(Ie1) gUNC191¢1)4R)
CALL MATMPY(K2(1914T)4UNCT919141)4S)

0730¢
07311¢
6T321
07331
07341
2735¢

2738¢
6739¢

8741¢
8742¢

n744¢(

3748¢(

8749¢(
0751t
g752¢
4753¢
n754(
0756(
87571
075R¢L
£7¢9¢
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1v 6 LEVEL 21 THSHEQ DATE = 82252 127347424
00 420 J=1e3 ‘ 0760¢C
DO 400 K=1e3 ‘ ’ : 0761C

GCJUgK) = DCJgK) = F1lCJgKoeI) + E(JeK)
, WEJeK) = ROJ9K) = F2CJsKeI) + S(JeK) ~ o
450  CONTINUE 87649

CALL MATMPY(TaGosPVMIL141s1)) ' : : 7650
CALL MATMPY (ToeWoePVM2(14141)) 07660
IF (IDRUG «LTe2) GO TC 200 - ' 87670

c ‘ ‘ . : .
C WRITE THRUSTS SHEARS ANMD MOMENTS : gy700
C ‘

IF € 1 «EQe 1 ) 6O TO 201
J3 = 0
DO 263 U1 = 143
DU 203 J2 = 143
J3 = J3 + 1
ACJ3) = (PVMICGJZ29J1leId=PVM2(U24J141-1))/2.0000C00
203 CONTINUE o
DEG=(I-1)#5,00000
WRITE(6«204) IeDEGe(A(ID)edDT199)

59 TG 2318
201 WRITE(64208) I4DEG(REAC(UOs191)oJE=193) 9 (REACEIEN2e1)eJE=1493)y
1 (REAC(JU693e1)9db=1e3) :
240 CONTINUE o 0776(
IF ( IDBUG #LTe 2 ) 60 TO 1200 ‘
I1=37

DEG = 18940

WRITE(69284) JeDEGCREAC(JE9192) 9B =193)9CREACIJIE9242)0JE=193),

1 (REACCUGEsS5e2)edbT1e3) ,

E0C FORMAT(//TI64*SERVICE  LOAD THRUST(KIPS/ZFT)e SHEAR(CKIPS/FT)e %y

I*MOMENT (INSKIPS/ZFTYIY/ /79 T369*DEAD LOAD®4T7149S01IL LOAD®,T10S,

2 CFLUID LOAD®/eT12¢*DEGe FROMY 45X 430 (1 H=) 5 X s 30C1Hm) oS5 X 430 ¢1Hm Y,y

3 2¢" JOINT®eTI2¢*VERTICAL e T3092C( N e TXe "V TsTXg"M¥y14X) " N* 95Xy

4 SU® X 4 TMY } '

204 FORMAT(Z2XeI2¢T12¢F44C9T2492¢(5F10¢49¢5X)s3F10.4 )
1200 CONTINUE ) .

RETURN 5785¢
FND 0786(



7Y

H-89

1v & LEVEL 21 MATTAY DATE = R2252 12434/24

OO

SUBRCOUT INE MATIMV(ALE)
INVERTS 3 X X MATRIX
DOURLE FRECISION A(342)4R(343)4DELTA

DELTA=ACLa1)RAL 242 #A(393)+AC142) A 2¢3)2AL 0 13+A(143)2A (241}
1A w2)=8(391)2A(242) %P 143)=A(342)2A0223) %A ¢1)~A(343)%A(241)%
14¢1+2)

Blle1)m (AC242) %A (3¢3)=A(243)*AL342))FDELTA
BUle23==(AC€142) A (343)=A(342)2A¢143))/DELTA
BUle3)=(A(1a2)2A(243)~80292)2A(193))/DELTA
Re2e1)=-(AL241)xA(Z93)=A(341)2AL(243))/DELTA
Bl2e2)2(A€191)20(3¢43)=AC143)Y2A(341))/DELTA
B(2¢43)==(AL1a1) "AC243)=A(241)%ACLs3))/DELTA
BI341)3C(A(201)%A(J342)~A(391)*A(242))/DELTA
Bl342)==(A0191)nA(342)~A(341)%A(142))/DELTA
BU23g3)=(A{191)%A(242)=8C241)%AC142))/DELTA
RETURN

END

87904

0793¢
0794¢
07950

i
0797¢
0798¢
0799¢
680CC
0801¢
0802¢
08030
0804¢
0805¢(
0807(
8808¢



H-90

Iv &6 LEVEL

e NeoNel

21 MATMPY DATE = 82252

SURBOGUTINE MATMEY(AsE oC)

GEMNERATES MATRIX MULTIPLICATION

¢

DOUBLE PRECISION At3432)y RE343)s C(Z43)

DO 17 I=1e3

00 17 J=1a3

CeIadd=0o00D

DO 17 K=1e3
ClTIodI=Cllad)+A{1leKI2R(K )
CONTINUE

RETURN

END

12734724

gaiat

CB141

2815¢(
gaie(
£817¢
£818¢



IV 6 LEVEL 21 MATXCO

e NeRel

lu

SURRCUTINE MATXCO(XsA Y]}
MULTIPLIES 3X5 MATRIX BY 3X1 MATRIX
DOUBLE PRECISION X{I1gA(343) o Y(3)

DO 17 15343

Y(I) = R0D0

BO 10 K=1e3
YOIYzYCIX4ALT 9K IRX(K)
CONTINUE

RETURN

END

DATE

B2252

H-91

12734724

6825¢

08270

nga2g9t
ngsag
0831¢
0832¢C
08330
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OO

400

35¢

300
280
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SUBRCUTINE PYMMAX

LOCATES AND CALCULATES THE THRUSTSs SHEARS AND MOMENTS AT THE S
CRITICAL CESIGN SECTIONS« THE PROCEDURE FOR FINDING THE EXACT
LOCATION OF M/ZPHIVD=3.0 ASSUMES LINEAR SHEAR AND GUADRATIC
MOMENT DISTRIBUTION ON A MFMBERS

LOAD FACTURS ARE THEN USED TO CONVERT DESIGN FORCES TO ULTIMATE
FORCES .

COMMON/PVM/PUMI(343¢43€)9FVM2(34343¢€)
CUMMON/RSCALE/RADII¢RADIZoHsUsVoTHsBETASsHHsGANAS9yGAMACYGAMAF oDF
TFYsFCPoeCOUTCINSFLMVsFLNsDINSDOUT9RTYPESNLAYsSFPFINSSPOUT«POsFCRy
IESTeECONSRADMLIIRADM24EQUIDWBETASHPOD
COMMON/PROP/SIC3T)«COCITIGALENCIT)
COMMON/Z/COORD/X€37)eYC37T)9A(37)eRyBS
COMMON/DESIGN/DM(5) «DPE53eDVIS) 4VLOCIS)
COMMON/ ISCALE/IDBUGSIPATH
ODOUBLE PRECISION PVMle PVM2
REAL MMAX

IS INDEX FOR LOCATIONS AT WHICH DESIGN WILL BE CHECKED

L=2

SEARCH FOR MEMBER NEAR IKVERT WHERE F/VD=3

N=0

DO 300 I=2+ 36

GEPVYMI(349141)+PVYMI€34241)
CxPYMI(2¢1412+PVMI(2424])=PVYM2{2414]1=1)=PVF2(24221=1)372.
FoOaO*(PVMIC1sl9I)4PVMIC142e])=PVM2(191el=1)«PVYM2(14241~1})
IFC(DABS(CH+IPYMI (24341 3=PVM262¢341=1))3724) o+LTs ABS(C)I) GO TO 409
CC+(PVMI(2¢3¢I)=PYM2(2¢341=13)/2,

G=G+PVMI(343s1)

FEF+0eS54(PVML{19341)~PVMI(14341=-1))

CONTINUE

D=PODA(TH=CIN=DIN/24)

IF (DIN +EQefal) D=D-PLDR0404*TH

IF (G «6GTe S40) GO TO 358

D=POD£(TH=COQUT=DOUT#2¢)

IF (DOUT «EGe Del) D=D«PO0®0042TH

IF (ABS(G/C/D) «LE« 340) GO TO 200

61=G

Ci=C

FizF

CONT INUE

CONTINUE

J=le1l

08870

78880
0889¢
08900
tg92¢

68950
3896¢C

0893¢
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LEVEL

[ NN

11ug

13400

o
~
L nd

anoe

1409

1500
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Ji=1

A2z

CONTINUE

VIINIT=(C=C1) /281 FN(J)

BR=Z .3#DaVUNIT+C1
YL=(=RU+SOART(RQ*Bu=~2«a¢VUNIT*(3.04D2C1=G1))JAVUNIT
DRILY=C1=C14XL=0.5*VUNTTaXL =)L
DPLLIZF I+ {F=F1Y + XLZALENCA)
DVCLI=CL1+VUNTITRYL
VLOCILY=A(JU2)+2 . D8T72662XLZALENCJYJL
IF I «EQe 4y 60 TO 2103

SEARCH FOR LOCATION OF MAX NEG MOMENT

MMAY =240

DO 1600 I=10.28

SEPVMI(341 9 )4PVMI(34241

TFECDABS (S+PVM1(3+3e¢1)) «GTs ABS(S)) GO TO 1100

IF (ABS(S) «LTe ABS(MMAX)) GO TO 1000

MMAX =S

GO TO 139¢

CCNTINUE

IF(DABS (S+PVM1(34391)) oLTe ABS(MMAX)Y) GO TO 10080
MMAX=S+PVMI(34341)

CONTINUE

pMC32y=8

DVE3IZtPYMIT 2419 1) +PVHI(24291)oPVM2(241aT1=13=PUM2(24241~1))72,
NPL3IZ(PYMI (141 «IN4PVMIC192+1)=PVYM2(191lsI=1)=PVM2(14241=1))/2»
VLOC(3Y=Aa(])

TFINABS(DM(3II+PVMI(3e3+4I)) oL Te ABSIDM(3))) GC TO 1000
DMU3)I=PVRI (3434 1)+0M( D)
DPEIIT(PVMI(1e3T)=PUN2(193eI=1213/24+DPL(3)
DVC3)=(PVMI(2¢39I)=PVM2(29341=1))/244DV(3)

CONTINUE

SEARCH FOR MEMBER NEAR CROWN WHERE M/VD=3

T=z3A

CONTINUE

GEPVMI(341I)4PVYMI(34241)

Cx(PVMI (29 14]I)+PVMICZ24251)=PVM2{(2414I~1)~PVM2(2+291~1))/2,
FoOeS®(PVMIC1gla1)+PVMI(142eI)=PVYM2(141%1I=1)=PVM2(14291~1)})
IFCDABS(CH(PVMI (24341 )=PVM2(243491-1)3/24) «LTe ABS(C)) GC TO 1500
CzC+(PVMTI (243411 =PVM2(2430T1=1))72a

G=G+PVM1(34341)

FRF+052(PVMI(1 e3¢4I)~FUMN2(143041=1))

CONTINUE

D=PCO*(TH~CIN-DIN/2e)

0922¢
0923(
09240
082540
09253
0927¢
1928¢
0529¢
0930¢
01933¢
8934 ¢(

0935¢
0936(
0937¢(

0939¢
0940¢
0941¢(
0942¢(

0944¢
69a5¢(
0946¢(
0947¢
0548¢
n949¢(

0951¢
0952¢
59533
6954

0955J
0956
8957
09581
0959¢

8961
0962
0963
0964
0965¢
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IF ¢DIN oEQ«¢ Dul) D=D=POL#(J«042TH)
IF (6 «GTels0) GO TO 1450
D=pal*x(TH=COUT=DOUT/724)

IF (DOUT oEQw D al) DzCepD20.D4«TH
CONT INUE

CzARS(C)

IFCABSCG/C/D) «lfa 30) GO TO 1606
61=6

Cl=C

Fiz=F

I=I~-1

GO T0 1400

CONTINUE

L=4

J=1

Jiz=1

J2=de+l

GO TO 2008

CONT INUE

VLOC (1Y =Af 1)

VLDC(S)Y=A(3T)

DO 2420 J=le%

DMEJI=DM(JYSFLMY

DVOJI=DV (J) «FLMY

DPCJISDF (JY%FLN

COMT TNUE

RETURN

END

12/34/24
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SUBROUT INE DESGH

CALCULATES THE REGUIRED STEEL AREAS AT DESIGN LOCATIONS 1y 3 AND 5
BASED ON THE FOLLOWINGS FLEXURE

MINIMUM STEEL FOR FLEXURE

LIMITING CONCRETE COMPRESSION

Ge01t* CRACK AT SERVICE LOADS

IT CHECKS FOR RADIAL TENSTCN AT DESIGA LOCATICNS 1 AND 5 AND
If REGUIRED CALCULATES THE CIRCUMFERENTIAL EXTENT AND MAXIMUM
SPACING OF STIRRUPS.
IT ALSO CHECKS THE DIAGONAL TENSIUN SHEAR AT DESIGN LOCATIONS 2
AND 4 AND IF REQUIRERs CALCULATES THE CIRCUMFERENTIAL EXTENT AND
MAXIMUM SPACING DF STIRRUPS.
ALL THE CALCULATED STEEL AREAS ARE PASSED TO THE PRINT SUBROUTINE
THROUGH THE COMMOM BLOCK STLAR
A PRINTOUT OF THE ULTIMATE FORCES AT EACH DESIGN SECTICNy ALONG
WITH FLEXURE AND SHEAP DESIGN TABLES ARE AVAILAELE WITH AN IDBUC
VALUE GREATER THAN Q.

COMMON/RSCALE/RADI19RADI29HoUsV o THoRETAgHH 4GAMAS ¢ GAMACGAMAF o DF o
LFYoFCPyCOUT9CINgFLMVoFLN4DINeDOUT yRTYPEGNLAY ySPIN ¢SPOUT¢POoFCRyEST
19ECONJRADMI9RADM24EGUID4PETASsPOD9FRP9FVP

COMMON/ ISCALE/IDRUGYIPATH

COMMON/PVMZPVMI(393436) 4PUM2(343436)
COMMON/DESTIGN/DM(5)9DP(S) 4DV (5) 4VLOC(5)
COMMCN/STLAR/AREAL(5) ¢SKATIO(5) ySGOVI5) ¢AREADT(E) ¢STEXT ()
1STSPA(S)

DOUBLE PRECISION PVMl, PVM2

AREAL (1) INSIDE STEEL AT INVERT
AREAT(2) MevD=3 MNEAR IKVERT ‘
TAKE MAX OF €1) AND (2) FOR INSIDE STEEL AT INVERT.
AREAL1(3) = QUTSIDE STEEL
AREAL(4) = M/VD=3 NEAR CROUWN
AREAL1(5) INSIDE STEEL AT CROWN
TAKE MAX OF (4) AND (5) FOR INSIDE STEEL AT CRCWN

it

COMMON/COORD/X(3TYoY(37)4At3T)eR

REAL JoeMOGNDaMIoN14MIPSTIoNIPSTI¢NLAYWMRAD ¢+NRAD
DIMENSION AREAF(S5)+AREAC(S) 4RDTLT) +LRIND (D)
DIMENSION RLOCCY)Y9GOVERNI27)I9RADI2)4DAG(2)

DATA RAN/GHRADI+4HAL /9DAG/4HDIAG+4HONALZ9RLCC/4HINVE 94HRT o
12H  o4HSPRIS&HNGLI ¢ 2HNE y4HCROW e 4HN  92H /7 ,

DATA GOVERN/Z4HDOES +4HNOTG94HOVR Ny 4HFLEX y4HURE ¢ 4H YAHMIN
14HSTEE94HL  94HO.0194H CRA§4HCK ¢4HRADT 94 FEN+F94HLEX 94HRADT
14HEN4Cy8HR  ¢4HDT Ny 4HOSTI94HRUPS94HDT+S94HTIRR94HUPS ¢ 4HMAXCy
14HONCCy 4HAMPR/

10060
16070

10548
10050

13100
13119

10130
101438
12158
10160
10170
10180
1c1e1l

1023G0
10210

1022¢

10230
1024¢
1025¢
1026
1027¢
10271
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c
DO 801 I=15 10280
AREA1C1)=040
AREAF(IN=040
AREACCI)=040
RDT(I)=040
SRATIO(I)=040
AREADT(I)=0.0
STEXTCI)=040
SGOV(II =040

S01  CONTINUE , 10360
W = ATANCU/V)
Bl20e85-0+05%(FCP=4,) 10310
IF (Bl oGTe 0e85) B1z0e85 10320
IFC Bl oLTe 0e65) B130e65 10330
FCPPSI=FCP#1000. 10340
FYPSI=FY*1000, 10350

PI=3.1415926535897
SPMM=(RADM1+U)*2 .

c
c DESIGN STEEL AT THREE MOMENT SECTIONS 10380
c
DO 1 L=19542 10400
CASMN=1.0 10410
Cil=Ce
FLAY=0. ‘
DIAM=DIN 10430
IF(L o«EQe 3) DIAM=DOUT 10440
M1=ARS(DM(L)) 1245
N1=DP(L) 10460
MIPSI=M121000, 16470
N1PSI=N121000. 10480
DH= 0«04 4TH 1949
IF(DIAM oGTe 0e) DH=DIAM/24 195¢
CIM=CIN 10510
IFC(L «EQe 3) CIM=COUT 10520
D=PA*(TH=CIM=DH) 12530
Gz10«22FCPPSI
c
C REQUIRED STEEL FOR FLEXURE 10560
C .
IE(QuCOeD2D~NIPSI*(244D=TH) =24 aM1PSI) &LTe f4) 60 TO 1111 10571
AREALC(L)I=(Q#D=N1PSI~SGRT(Q*(Q*D*D=N1PSI#(2.4D~-TH)=2,2M1PSI)) 16580
1) /FYPSI 1059¢
AREAFCL)=AREALICL)
SRATIO(L)=AREAI(L)ZE12.%D) , 1060¢
SGOVILI=1. 10611
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c MINIMUM STEEL AREA FOR FLEXURE 10630
c
IF (L «EQe 3) CASMNZOL75 10650

IFCAREALCL) oGT o CASMN#SPMN®#2,/765000+) 60 T0 2
AREATI(LI=CASMNSSPMN»«2,4,/65000,
ARTAF(LYZAREALI(L)

SKATIO(L) = AREALEL)/ (12440} 10671
SGOVIL)=2. 10680
c |
C  CHECK CONCRETE COMPRESSION 10700
c
2 AREAMF=5 504412 «#B1#F CPPSI*D/ 16720
T(FYPST*(87000.4FYPSI))=0sT7SaN1PSI/FYPSI 10730
IF(AREALI(L) oLTe AREAMF) 60 TO 3 10740
1111 WRITE(6+10)LeDM (L) 9DP (L) ¢AREAL (L) g AREAMF 10750
18 FORMAT(//41H0995(1H*) 9/  +5X429KDESIGN NOT POSSIBLE AT POINT 411,
17H DUE TOs/+5X9 34HEXCESSIVE CONCRETE CCMPRESSICA M1=4F7424 10770
112H INeKIPS/FTes5Xs3HN1=9F7e299H KIPSIFTa 9///95X920HREQUIRED STEE 10780
IL AREA=S 10780
1F6a3411H SQeINe/FTog15X 9 19HMAXIMUM STEEL AREAZ+F643911H SQeINe/FTe 10790
1e/s 10790
195¢1H*)) 10791
AREALEL)=140E26
AREAF(L)=AREAL(L)
ROT(L)=140E26
SRATIOCtL)I=1.5E26
SGOVIL) =848 10801
, 60 TO 1 10810
c
C  CHECK RADIAL TENSION AT CROWN AND INVERT 10830
C  DESIGN RADIAL TENSTON STIRRUPS IF REGUIRED 10840
c
3 IF(L +EQe 3) GO TO 990 10860
RADTENS (M1PSI~0.454N1PST4D)/124/D/ (RADI2+CIM)/1+2/SGRT(FCPPSI)I#FRP
ROT (L)SKADTEN ,
IF(RADTEN oLEs 1) 60 TO 93¢ 10880
SGOVIL) =4, 10890
K=L/2e+0475 10900
WRITE(64859) RLOC(3#K=2)¢RLOC(3*K=1)9RLOC(3%K)3RAD(1) 4RAD(2) 10910
c
C SIZE RADIAL TENSION STIRRUPS
c |
AREADTEL)= 141%(MIPSI=0445#%N1PSI4D)/(D#€¢RADI24CIN)) 19920
c
'C EXTENT OF RADIAL TENSION STIRRUPS
c B

K=2 1093¢
IF(L +EGe 5)K=36 10931
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CONTINUE

MRADZ (PVML €341 4K )+PVMI(Z424K))*FLMV2I0AD,
HRAD = 0o5#(PUMI(1919K)+PVMICIg24K)=PYMSE1g1eK~1)=PVM2CL92¢K=1))2
1FLN #1000,
IFC(PYMI (343 4K) LTe Lo0) 6O TO BT71
MRADZ(MRAD+PYMI (343 4K 1AF LMY 10004
NRADSMRAD* (D 45%(PVMI(1s3eK) =PVM2 (193eK=1)))*FLN®1000,
CONTINUE

RADST= RADIZ+CIN
IFCA(KY oGTs WIRADST=RADII+CIN ,
RADTENZ(HRAD~Co45%aNRADRDI /€124 #DntRADSTI X1 L2 #SERT(FCPPS1))
IFCRADTEN oLTe 1) 60 TO 873
K=K+1

TF(L oEQe BIK=K=-2
G0 TOQ 8172
CONTINUE

IF(L +EQe 53 Kx=38~-K
STSPA(L) = D.7#D
IFCAGKY «LTe W) 6O TO 874
STEXT(L) S(RADM2#W+RADMIR(A(K)I=W) )22,
G0 TO 99¢
CONTINUE

STEX¥TIL)I =2 #RADHZ®A(K)

STEEL AREA BASED ON 0,01 INCH CRACK

CONTINUE

SIM=SPIN

IFCL «EGe 3 SIM=SPOUT

ITMP = IFIX(RTYPE)

GO TO €1000+200043000)91THMP
co=1.,0

B2l aS o CIMRR22SIM/MLAY Y ®%(] 4/ 3, )
60 TO 148

CO=1.5

B2=1.0

FLAY=CIM&2Z,2STM/NLAY

60 TC 149

C8=1,9

B2 (0o *CIMua2#SIMANLAYIAR(1e/30)
MO=M1IPSI#FLMY

No=N1PSI/FLN

D=D/PD

ESMG/NG+D=TH/2,

IFCCEZD)Y 4LTe 1415) 60 TO 1

J=0aT4+0e1*E/D

IF(J «GTe 0e50) Jz=0,.90
P=1e/{1e=J*D/E)

10940
10950
10960
10961
1997¢
19980
10999
11020
11001
11g02
110190
11020
11030
11848
110590
112&0
1107¢
11080
11129
111190
11128
11130
11140

11170

11210
112290
11230

1125¢
11260
11270
11280
11250
11300
11310
11320
11330
11340
11350

11360
1137¢
11390
11400
11410
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62¢

AEE

6617
C
C
C

O MO e

CONTINUE
GL=(MI+ADR{D=TH/2«))2E2Z2(3CU00 a2 aF 4P 02D aFCR)
Rl1zCL*B2 %122 2TH 222 ¢ 2SORT(FCPPSIYA(30000#FCR2C2FE()
ARELTI=Ql=R1

IFECTL «EQe 10) GD TO 25

TRFLFLAY #LTe Za} GO TO 650

Cil=1e.

Ch=z1l.9

B2 (¢S wFLAY) 2R (1a/ 34}

ARE G I12=AREAT1

G0 T0 622

TECAREU12 «GTe AREAQDL} AREATI=AREQ12
COMTINUE

CRACK=AREADY/ARET AL L)

CRIMD(LIZCRACK

AREACILY=AREATGY

SERVICE LOAD CRACK CONTROL INDEX LIMIT

IFCCRACK LB els) GO T2 1
IC(SGOVIL) oEQe 48 6C TO 686
SGOVLILI=3.

GO TG 667

COMTINUE

S63VILY =B,

COMTINUE

STEEL AREA IS DETERMINED RY CRACK CONTROL

AREAL(L)=AREAM
SRATIOCLI=AREAL(LY/€12440%P ()
CONTINUE

EVALUATE DTAGONMNAL TENSION SHEAR

DO A18 K=24442
STIMNR=0 0

AREVRT={.0

AREVDT=048

M1z ARSEDMIK))

N1=DP(K)

VU ABSIDY LK) )

IFCK «EGe 4} GO TO 1051
SRAT=SRATICC1)*PO/PLD
IF(SGOVILI) LLTe BRe) 50 TO 1752
S60VIKY = E,t
AREAILK)I=Z140E26
SRATIO(K)I=1.0E26

H-99

18/44/5%

11420

11459
11460
11470
11480
11490
11820
11512
11529
11530
11549
11852

11570

11590
1160¢C
11610
11620
11630
11640
1165¢

11670
11698
1171¢
1173¢

11788

1177¢
11780
1175¢
11751

11793
11794
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251

G0 T0 818
SRAT=SRATIO(S)yxPG/POD
IF(SGOVIS) «LTs B48)G0O TO 1682
SGOVIK) = 8410

AREALI(K)I=Z10E26
SRATIOEK)=1.0E26

CONTINUE

IF (SRAT +GTe Jel2) SRAT=(4D2
MIPSI=M1+100C.

NIPSI=N1*10G00.

VUPSI=VU*1000G.

DH=D 04 #TH

IF (DIN oGTe Col) DH=DIN/Z2.
D=TH=CIN=DH

FO=De8+1e6/0

IFCFD «GTe 1¢25) FD=1.25

FAT D o5 (N1/6o/VUI+SORT(Ne 25+ (N1 /64 /VUL)R224)
IF(FN oLTe D475) FHN=0.75

R=R ADM1

IFCVLOCIK) <«LTe W) R=RADMZ2
IFCVLOCIK) «GTe PI=W) R=RADM2
RADST=R+CIN-TH/2

TF ( FCPPST «GTe 70004 ) FCPPSI=T00(.
FC=1+0+4D/2e/R

VCZ (141453 32SRAT) #SORT(FCPPSI) *POL*124OnDRFUAFYP/L{FCxFN)

RDT IN=SVUPSI/ZVC
IFC RUTIN eLEe 18) GO TO 8

18/44/5%

AREAI(K)I=C « XEBTAFCAFNAVUPSI/{FD2F VP 2SGRTIFCFPEI))I=0.20952+P0CxD

SGOVIKIT6

SRATIOCKIZAREALI(K) Z(12.4D#PDD)

IF(SRATIO(K) +LTe 0e02)Y 60 T0 9050

S$6OVIKI=T .0

AREAIEK)=1 «UE26

SRATIO(K)I=1.0E26

CAONTINUE

IFLK +EQs 4)60 TO 9
WRITE(6¢858IRLOC(L) ¢RLOC(2) sRLOC(3) 4DAG(1)4DAG(2)
60 T0 6

KRITE(6¢858)RLOC(TYoRLOC(B) yRLOCES)4DAGLL) s LAGE2)
STIND=2,.

CONT INUE

STIRRUP DESIGN

IFCSTING «EQe Ba8)Y GO TO 830

CSTIRRUP DESIGN FOR RADIAL TENSION

c

11796

11798
11788

11801
11820
11830
11840
11850
118¢€0
11870

1189¢
119690
119190
11911
11920
11938
11940
1195¢0
113860
11879

12040

12060
12461

12063
128790
12071
12672
12073
1202880
12120

1214¢
12160

121890
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AREVRTZ 1o 1% (MIPSI=0 o4 CeNIPSIAD#PCD)Y/ (PID»D2RADST)
c
CSTIRRUP DESIGN FNR DIAGOMAL TENSION 12220
c
IF ( VO «GTe 2#SGRT(FCPPSI)*12.2P0D%D) VC=2+SART(FCPPST)
12124 «P5GND
AREVDT=141/7(POD D) A (VUPSTI*FC~PED2VC) +AREVRT
880 COMTINUE 12270
AREAUI(XISAREVDT
M=V OC(K)I/ 00872664045 12281
SBG0  CONTINUE ' 12318
VI aSe(PVMLI(2s1aNYSPUMLI( 29424 NI -PVM2(2414N=1)Y~PVMZ(242¢N=1))2FLMY 12320
MIZ(PYMI(391eN)+PVMI(2424N)I*FLMY 12330
N1ZCaS2(PVMIC191oNISPVMI (192 9N)=PVM2(141eN=1)~PVYM2(1424N=1))2FLN 12340
IF(DABS (V14 (0Bt (PVMI €29 34N)=PVM2(293¢N=1)))aFLMVY oL Te ABS(V1))
1 60 70 a4Cd¢
V1=V14D «ShE{PYMI (2434 NI=PUMZ (243 ¢N=1))%FL MY 12369
MI=MI4PVMIC(T43aNMIKFLMY 12370
NIzN1+0 oS4 C(PVMI(1e3eN)=PUMZ193gN=1))InFLY 1238¢
4000 COMTINUE 1239¢
DH=DCUT 12400
CIM=COUTY 1241¢
IF €M1 «LTe Nel) 63 TO 66020 12420
CIM=CIN 124327
OH=DIN 12449
6600 COMTINUE 12450
V1zABS(V1) 12460
MIPSI=ARS(M121200.) 12470
N1PSTI=N1#1COue. 12405
VIPSI=V1+1002,. 12450
IF(DH oEQs DeCIDH=Be0B2TH 12491
D=TH=CIM=~DH/2.
FUzZTeBU+1e5/D 1251¢0
IF (FD ofiTe 1425 ) FD=1,.2% 12520
FNZCab5=(N1/V1/64)+SOERT( D425+ (N1/V1/be)2*2) 12520
IF(FN oL Te De75) FNZ0L75 12531
R=RADML 12545
IF CA(NY oLTe W) R=RADM2 12559
IF (AEA) oGTe (PI~W)) R=RADM2 12560
FCz1.0+#D42e/R 1257¢
SRAT=SRATIC(1)+PO/POD
IF(L oEQe 4)YSRAT=SRATIO(S)*PO/PCD
IF(M]1 +GTe 240 GO TO €601 125¢
FCz1e0=D/(2¢%R) 125
SRAT=SRATIO(3)*»PL/POD
6641 COMTINUE 12

VEZ (1ol 463 04SRATINSGRT(FCPPSI) #PCN*DR124*FOAFVP/(FC +FN)
124 /7 CMIPSTIZ(VIPSI*PED DY+ 1)
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TF £ VL «GTa 4.52SGRTIFCPPSIN*PODSC*124/FNY VCT-4.5+SCRT(FLPPST)
1P A0 +Dr 126 /FN

TF ¢yC LGE« VIPSIY 60 TO 65000

Mz

IF(K «thLatt) Rzl ,

GG TO 535006

CONT INUE

IFtKY WE£4Q, 4y GO TO 7004

STEXT(K)ZRADM2®A(N) *2 40

IFCAINY o6Te ¥} STEXTIKI=(RADMZ2*UFLA(N)=WIARADMI I %2,
STSPAEK Y=L L TH+P D %D

GO TC &10

CUNTINUE

STEXYTUKIZ(PI=A(NY)Y«RAOM24#2,

TECACNY olTe (PT=K)) STEXTEKIT(LkaRADM2+(PI~ACNI=W)*RADML1I*2,
STSPAEKI=N 475 =P N D

G0 TO 812

AREADT{R)I=O L

COMTINUE

IFCIDRUG «LTe 1) 50 TC 950

WRITF(F 48479)

KRITE(6«8251)

NN B4B L=145

KF = (SGOVIL)I*1 &) » 3,

JF = KF = 2

VLCTM = VLOCIL)Y*x18L4/P1

WRITEC(S+852YVLCTMaDRIL) ¢DPILI 4DV (L)

CCMTTIRUE

FORMATCIHY o/ /F7 7 416X 4 20HTABLE OF ULTIMATE FORCESe/ZelXeST7(1H=1)
FORMATC/Z7aT20 a0 T 1IHR) o/ T3 UslHRgdB8X el H< e/ sT3001HEy18X,

ITHWARNING 923X gl Heg /9 T30 g 1lH2 99X g 21HSTIRRUPS REGUIRED AT +ZA6eA248Xs
I11lHx,

1/ +T35091Hee5Y o 1NHTO RESIST 92A4¢8H TENSIONS13XelKne/ s T30¢50¢1H2Y )
FORMAT(/ /9017 eTH DESIGN o/ o 1X ¢ BHLOCATIONSI1OX o6 HMOMENT oS X 96HTHRUST o
19X eSHSHEAR o/ 91X s 87 €1H=) 9/ g1Xs8HDEG FROMyTX e 12HINCKIPSAFOOT 45X,
2AHKIPS/FCOTeSXe FHKIPS/FOUT o/ ¢ 2X e GHINVERT)

FORMATU/ 42 XaFbe 296 XeF l2e394XeF100304XeF10e3)

KRITE (G710} ’ ,
FORMATCINY o /7777 449Y ¢ *FLEYURE DESIGN TABLE"s/Zel1Xel17C1H=)y//y

15Xe *DESIGNY o« /x4 X g "LUCATION? 421X ¢ *DESIGH VALUES*¢36X o PGOVERNING DES
SIGNT o/ 0 aXeBE1H=) ¢3Xe4S(1lF=)s4XsS50C1H=) o/ /94Xy *LEG FRCMY 910X ¢ *REINF
ZORCING? ¢ FX o *CRACK T y2X 9 RADTIAL TENSION*9I1SXe*STEEL* 93X *STIRRUP®
43X g *STIRRUPY 93X ¢ *GOVERNING~ 0# 95X e *INVERT*sSY 9 *FLEXURE®s3Xe*CRACK C
SONTROLY ¢ 3 ¢ INDEX Y o 7Y o Y INDEY 911X s YAREAY oSX o *RATIO® 32X o *FACTCOR®,
EAX g "EXTENT 47X e t*MODEY 9/ 015X g PSQ e lNa/FT eaX g *SAeINe/FT¥e31Xe"S0eINe
T/FT 422X ¢ ¥INLY)

Du 781 L=1eBe2

KF=(SGOVELY*1,3*3,

1262t
12650
1266
12670
12685
12694

12733
12740

12780
127948
12800
128386
12840
128580
12860
1287¢
12880

12501

12930
12540
12940
12950
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JFzKF=2
VLCTy=VLQC(L)*183./PI
IFCAREACIL)Y +GE« 3)Y GO TO 719
AREAC(L)Y=O
CRIMNDILY=D.?
18 CONTINUE
719 HRITE(6E 4720 VLCTMGAREAF (L) o AREACIL Yo CRINDIL Y WRDTU(LYAREALIEL )y
I1SRATIOCL ) QAREADTCL ) o STEXTAL )4 {GOVERN(LF ) 4LF=JF4KF)
T20 FORMATC 2 e X aF b e 20X oF Ta 3 X gF Tad o X aF S a3 909X e FE ¢ 310X gFTaZe2XgFh oty
1IXeFEe1 42X oF a1 23X 9304)
701 CONTINUE
WRITE(&4711)
Tl FORMATC/ZZ2/77271747 429X 9 *SHEAR DESIGN TABLE*e/ s 1Xe76(1H=)y/ o
16X e *DESIGN e TXe *REQUIPED Y 9 7TX o *STEEL "9 S5X 9 *STIRRUP ®* 45X ¢ *STIRRUP
25X e YOOUVERNING e £ 94X e YLOCATIONY ¢SX g *REINFORCINGY 45X 9 *RATIO 46y
SYFACTOR Yo X YEXTENT g 7X o "MODE Y9 704X s *DEGC FROMY4EXe"SCalNe/FT 930Xy
G TN ®gf 9B X gt INVERT )
DO 702 L=24442
KF=(SGOVIL)+1,)*2,
JFzKF =2
VLCTM=VLOC(L)*1B8(a/F1
URITE(60721)VLCTHQAREQlIL)vSRATIO(L’OAREﬁQTfL)QSTEXT(L)!
1(GOVERN(LF Yo LF=JF ¢KF)
721 FORMATL 45X 9F B a2 BXoF Ta 306X oFbaG e XogFBs1 el XeFEalelXe2A4)
162 CONTINUE
952 CONT INUE
END

13626
13420
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SURROUT INE PRINT 13570

ORGANIZES AND PRINTS OUT A PIPE DESIGN SUMMARY SHEET FROM DATA
ACCUMULATED IN THE COMMON BLOCKS STLAR(CALCULATEL STEEL ARFEAS FRONM
SUBROUTINE DESIGN) AND RSCALE(RDATA ARRAY GENTRATED IN SURROUTINES
READ AND INIT)
THE PRINTOUT INCLUDES THE FOLLOWING:

INSTALLATION DATA

MATERIAL PROPFRTIES

LOADING DATA

PIPE DATA

FLUTO DATA

REINFORCING DATA
THE QUTPUT IS AVAILABLE WITH ALL IDBUG VALUESa

OO0 OOO0O0 000"

COMMON/RSCALEZRADT14RADIZoH sUaV o THeBETAGHH o GAMAS s GAMACGAMAF 4 DF » 13080
IFYeFCPoCOUT o CIN o FLMVoFLN9DINGDOUTIRTYPESMLAYSPINGSPCOUTHPGyFLR 13¢ayQ
14ESTSECCNGRADMI 4 RADM2 sEQUIL sBETASFP 2D

COMMNDN/STLARFAREAI(S) oSRATIO(S) +S6CVES) sAREADT (S5 $STEXT(E) 13110
14STSPA(D)Y 13120

INTEGER RTYPEsP 13130

SET UP DESIGN TABLES

AP0 O

WRITE(6959) 13140
98  FORMAT(1H1) '
IF (RADI1 +EQ. RADIZ2) GO TO 18 13160
SPANZZ, 1 CU+RADIL)
RISE=24 D#(RADI2=V)
WRITF(6«1NN0)ISPANSPISE
1000 FORMATCIHO oFSele12HINCH SPAN X oFSe1+45HINCH RISE REINFORCED ELLIP
1TICAL CONCRETE PIFEs/oT1(1H*))
60 TO 2% 13210
10 RITMF = RADI1»2.
WRITE(642000)R1THP
2000 FORMAT(1HU¢F541+47HINCH DIAMETER REINFORCED CONCRETE CIRCULAR PIPE
1e/971C1H"))
2u COMTTINUE 13260
WRITE(6460600) 13380
6CCO FORMATOIHOS/34H I N S T ALL AT ION DATA ¢/91Xe71€(1H=))
BTMP = BETA®182./34141592653¢
BTMPS= RETAS+18040/341415926536
WRITE(64T00CIHeGAMASyHH 9 BIMP ¢BTMFS
7060 FORMAT(SXs31HHEIGHT OF FILL ABOVE CROWNy FT429X9F6e29/45Xs16HUNIT
IWEIGHTs PCFe44% sF6029/45Xy
138HSOIL-STRUCTURE INTERACTION COEFFICIENT 422XaF642 o
1/45X922 r3EDDING ANGLE 9 DEGREES 928X eF642 o
2/ 95X 920 FLOAD ANGLEy DEGREES 940X9F60e2)
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WRITE(E4 3000} 13280
IG00 FORMAT(LHO /938 M A T Z R T AL PROPERTIE S ofslX
1471¢1H=)) 13320

FYTHMP = FY®1000.
FCPT® = FCP+1(00.
WRITE(E 940 00)FYTHMP RTYPE «NLAYSFCPTHM

G003 FORMAT(OX«AZAHSTEEL - FINIMUM SPECTIFIED YIELD STRESSe PST 133290
117X aF6e e/ a1 3¥e IGHREINFORMTING TYPE 426X sF6ely 1333¢
17412 ¢28HNDe OF LAYERS OF REINFORCING ¢24XoF6ale 13340
1/ 95 X985 FCONCRETE « SFECIFIED COMPRESSIVE STRESSe PSI 9 13350
119X sF6e 1) 1336790

WRITFECA 430 086) 13450

G330 FORMATEIHD G/ 4264 L 0 A D I NG U A T £ ofelXea71(1H=))
WRITE(As10C1) FLMVSFLNGPLePCDGFLCR

1001 FORMAT(S9Xe3THLUAD FACTOR = MOMENT ARD SHEARIOXeF6e24/ 134860
1ebY ¢ 2UHLOAD FACTOR = THRUST 40X eFEeZ9/ 95X 13498
12SHSTRENCGTH REQUCTION FACTOR=FLEXURE 92 /X eFbeZe/s
19X 42HSTRENGTH REDUCTICN FACTOR-DTAGONAL TENSIOK 18X sF6a2e/ ¢5Xy
128HLTMITING CRACK WIDTH FACTOR $32XeF6e2)

WRITF(H42001) 13839
2001 FURMATIIHOS/18H P 1 P E D A T A 9/791Xs71€1H=))
IF (RADI1 eMEe RADIZY WRITE(Ee3002) RADILWRADIZ 1368
WRITE(R ¢3001) THeCINgCCUT 1356¢C
3GU2  FOPRMAT(SX s 1IZHERADIUS le TNes47XsFEa29795Xe13HRACTUS 29 IMNsy 13570
147X +FEe2) 13580
3001 FORMAT(OX#19HWALL THICKNESSe INe 941X9sF6e2¢/ ¢ 13%9¢0
15X e SPHINSIDE CONCRETE COVER OVER STEELs I[Ne 922XeF6420 13600
17 45X ¢3BROUTSIDE CONCRETE COVER OVER STFELs IN« ¢22X9F6e2) 13610
WRTTEL6 440313 GAMAF 4DF 13638
4401 FORMATCLIHDe/¢20H F L U T D D A T A& o/elXeT1(1E=)s/y
15X 19HFLUID DENSITYs PCFe 981X 9F6eZ29/ 45Xy 13650
124HDEPTH OF FLUIDSINCHES ABOVE INVERT +426X4F6e2) 136€¢
WRITE(648221) 13680

5001 FURMAT(IHOe/944H R E I NF ORCI NG STEEL DATA
1761771 01H=))

ASTNV=AREALLL) 13718
ASSPR=AREALC(3: 1372¢
ASCRMZAREATI(E) 13730
STEXTM AMAXI(STEXTC1I)+0a59STEXT(2)40 D )

it H

AREDTX = AMAYI1CAREADT (1)4AREADT (2))
STSPAM = ST3PA(2)
TF (STSPAC1) oNE. 0,)STSPAMZAMINI(STSPA(1)+STSPAE2))

TF (SGOV(1) +LTe 4« 3GO TO 1901 137740
HRITELH646001) ASINVeASSPRGASCRN . 13780

60081 FURMAT(SX¢IARHIMNVERT~ INSIDE REINFORCINGs SQeINa/FTe 922X 13799
1F6.39745Xe 43HSPRINGLINE= OUTSIDE REINFORCINGs SOaTMa/FT.e17X, 13800

1F 6347 95Xy STHCROUN INSTDE REINFCRCINGs SQelNe/FTe923XeF6a3) 13810

IF { S60V(1) «FCQe B84) G0 TO 103
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WRITECA 7001 STEXTMs AREDTX 9 STSFAM
FORMATC/ o5 X9 22HSTIRRUPS REQUIRED OVER oF6e0s2Xs
116HINCHES AT IMVERTy /45¥421HSTIRRUP DFESIGN FACTOR
132H3 AV=SDF *xSPACING/(STIRRUP YIELD) 48XsF6elals
15X e 31HMAXIMUM STIRRUP SPACINGe INCHESe29XeF6e1)
G0 TO 163

IF (SGOV(2) #LTs 7« ) 50 TO 152

WRITE(6E¢6001) ASINV¢2SSPReASCRN

WRITE(G47001) SYEXTMeAREELTX ¢STSPAN

GO TO 15%

IF (SGOV(2) oNE. 64) GO T0O 118

WRITF(E46001)ASINV 4ASSPReASCEN

WRITE(G 47001) STEXTMy AREDTX ¢STSPAM

ASINV=AREAI(2)

CREXTM = AMAXKIC(SIEXT(4)+0.54STEXTIEI 4045
CRASTM = AMAXICARCADT (4)4AREADT(5))

CRSTSP = STSPA(4)

IF (STSPA(S) «NFe 0+)CRSTSP=AMINI(STSPACO)¢STSPALS))
IF (SBOVISY LT 4e) 60 TO 154

IF { SGOV(S) «EGs 84) GO TG 110

WRITE(E48001) CREXTM4CRASTM 4CRS TSP
FORMAT(/ 95X e22HSTIRRUPS REGUIRED DVER 4F€aTe2Xy
11SHINCHES AT CROKN 9/ 45Xe21HSTIRRUP DESIGN FACTCR
132H3 AV=SDF»SPACING/ (STIRRUP YIELD) 98X eF6elo/y
15¥¢31HM AXTMUM STIRRUP SPACINGe INCHESe29XeFbal)
GO TD 113

1F (SGOV(4) oLTe Te) 6O TO 105

WRITE(6+B80081) CREXTMWCRASTM4CRSTSP

GO T2 113

IF (SGOV(4) WME. 6e ) GO TO 106

WRITEC648001) CREXTMoCRASTMZCRSTSP

ASCRNZAREAL(S)

IF(SGOVIL) «GFEe 440260 TO 199

IFCSGOVIZ) oNE. 640360 TO 189

WRITE(E 49001)

WRITF(646001) ASINV4ASSPRGASCRN

60 TO 1190

WRITE(6430602)

FORMAT(/Z445HOALTERNATE REINFORCING WITHOUT CROWN STIRRUPSe/)
WRITE(G6+6001)ASINV9ASSPReASCRY

IF(SGOV(2) oF0s 80 ) 60 TO 110

WRITE(6+7001) STEXTMYAREDTX ¢STSPAM

G0 TO 118

IF (SGOVI1) «6FEe 4¢) GO TO 118

IF (SGUVI(2) +NFe 6a) GO TO 110

WRITE(645001)

FORMAT(/Z+39HOALTERNATE REINFORCING WITHOUT STIPRUPS /)
HRITE(G 460301) ASINV,ASSPR4ASCRN

13830

1385¢0
138680
1387¢
13880

13902
13820
1393¢0

132590

14010

140630

140%0
14C6¢C
14080

141¢80
14120

14140
14141
14142
14143
14144
14145
1414¢

14148
14150
14170
141860
14190

14210
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60 T¢ 11¢ 14220
148 COMTINUF 1424¢
WRITFE(A+46001) ASINVSASSPR4ASCRN 14280
116 CONTINUE 1427¢
RETURN 142846

END 14290
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